How competition and predation shape patterns of waterhole use by herbivores in arid ecosystems by E. Sirot et al.
How competition and predation shape patterns of waterhole
use by herbivores in arid ecosystems
Submitted by Olivier Pays-Volard on Thu, 04/06/2017 - 12:32
Titre How competition and predation shape patterns of waterhole use by herbivores in aridecosystems
Type de
publication Article de revue
Auteur Sirot, Etienne [1], Renaud, Pierre-Cyril [2], Pays, Olivier [3]
Pays Pays-Bas
Editeur Elsevier Masson
Ville Amsterdam
Type Article scientifique dans une revue à comité de lecture
Année 2016
Langue Anglais
Date Août 2016
Pagination 19-26
Volume 118
Titre de la
revue Animal Behaviour
ISSN 0003-3472
Mots-clés arid environments [4], Competition [5], grouping strategies [6], predator – preyinteractions [7], space limitation [8], waterholes [9]
Résumé en
anglais
Access to surface water is crucial for herbivores in arid ecosystems. Here, we build a
game-theoretical model, based on an evolutionary algorithm, to study the influence of
ecological factors on the temporal patterns of presence at waterholes in the herbivore
community. In this model, we incorporate the specific features of arid environments,
namely, the important hydric losses endured by individuals exposed during the
warmest hours of the day, and competition for access to water, both within and
between species. We also consider the presence of ambushing predators around
waterholes, particularly during dark hours. In response to this predation regime, our
model predicts a strong aggregative tendency in herbivores. The number of groups,
however, is variable, as well as the time these groups choose to attend the waterhole,
even if the total number of individuals is fixed. The reason is a multiplicity of possible
evolutionarily stable strategies, corresponding to different responses to the trade-off
between the advantages of grouping, in terms of risk dilution, and its costs, in terms
of increased competition. This variety of possible behavioural responses affects, in
turn, the moments when the waterhole is occupied, and the moments when the
different species meet each other. In general, herbivores also respond to predation
threat by avoiding coming to waterholes after dusk. However, the cumulative effects
of a relatively high level of predation during the day and a high level of interspecific
competition for access to water may induce an important presence of herbivores at
the waterhole at night. Our predictions are discussed in the light of existing empirical
studies.
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